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(54) Multi-mode telecommunication device for ctiannel selecUqn 

(57) The invention provides a telecommunication 
device, particularly a motxie phone (10), t>eing able to 
communicate in a plurality of telecommunication t>ands 
(81. B2) of at least one technically supported teleconv 
munication mode (Ml -M3) or in at least one telecommu- 
nicalion band (B1. 82) of a plurality of technically 
supported telecommunication modes (M1-M3), each 
telecommunication wode (M1-M3) having an associ> 
ated telecommunication netmrK comprising a trans- 
ceiving means (50) for transmitting and receiving 
telecommunication signals and a controlling means (60) 
for controlling said transcelving means (50), said con- 
trolling means (60) including a first storing means (61) 
for storing a first table of said tecfinically supported tel- 
ecommunication nxxies and respective telecommunica- 
tion t>ands; a first inputting means (20; 40; 70) for 
inputting a second table of subscribed telecommunica- 
tion modes; a first determining means (62) for determin- 
ing currently available telecommunication tele- 
communication barxte t>ased on received telecommuni- 
cation signals and providing a con-esponding third table; 
a second determining means (63) for determining which 
of the currently availat)le telecommunication telecom- 
munication bands on said third table t>efong to said 
technically supported telecommunication modes on 
said first tatAe and to said sut>sait>ed telecommunica- 
tion nxxies on said second tat)le and providing a corre- 
sponding fourth table; a selecting means (64) for 
selecting one of said determined telecommunication tel- 
ecomnuinication bands on said fourth tat)le as current 
telecommunication telecommunication band t>ased on a 
predetermined criterium; and a registration means (6^ 
for registering in the telecommunication network associ- 
ated to said selected current telecommunicatfon tele- 
communication band based on transmitted tele- 
communicatfon signals. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001 1 The invention relates to a teleconununication device, particularty a mobile phone, being able to comnninicato 
in at least one technically supported telecommunication nxxie having a plurality of teleconvnunication bands or in a plu- 
rality of technically supported telecommunication modes each having at least one telecommunication band, each tele- 
communication mode having an associated telecommunication network, comprising a transceiving means for 
transmitting and receiving telecommunication signals and a controlling means for controlling said transceiving means. 

10 [0002] AHhough applicable to any telecommunication device, the present invention and its underlying problems will 
be discussed with particular reference to mobile phones. 

[0003] Mobile phones, these may be cellular network or satellite network based, are known in a great variety today 
Each mobile phone system, such as GSM, has at least one technically stpported communication or operation mode 
which is typically characterised by specific technical standards, f.& network conrvnunicatimi schemes or protocols, 
IS modulation schemes etc. Each operation mode has one or more utilised frequency bands and/br radto channels. 
[0004] Each mobile phone system requires spedfk; mobile phones designed fa operation in accordance with the 
technical specifications of the particular system. Mobile phones having a single mode of operation are refererx^ed as 
single mode nfx)biles hereinafter. 

[0005] Around the work! several mobile phone systems are operated in various geographic regions, partiy controlled 
20 by the radk> frequency spectrum government regulations applied in each regon and partiy controlled by political and 
historical backgrounds. 

[0006] Table I below shows some examples of cellular systems, grouped into Mode of Operation, frequency bands 
and regions. 



25 

TABLE I 





Examples of Mobile Phone Systems 




Mode of Operation 


Frequency Band(s) 


Region 


30 


AMPS 


TX: 824-851 MHz 
RX: 869^ MHz 


North America 




E-TACS 


TX: 890^15 MHz 


United Kingdom 


35 




RX: 935-960 MHz 


South Europe 




CDMA IS-95 


TX: 824^9 MHz 
RX: 859-894 MHz 
TX: 1850-1910 MHz Bands 


North Amerk^a 
South America 
Asia-Pacific 


AO 




A-F 

RX: 1930-1990 MHz Bands 

A-F 




45 


GSM 900 


TX: 880-915 MHz 


European Community 




GSM 1800 


RX: 925-960 MHz 


Eastern Europe 




GSM 1900 


TX: 1710-1785 MHz 
RX: 1805-1880 MHz 


Mkidle-East 
Asia-Pacific 


SO 




TX: 1850-1910 MHz Bands 
A-F 

RX: 1930-1990 MHz Bands 


North America 


55 




A-F 






D-AMPS 


800 MHz 


North America 
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TABLE I (continued) 



Exanples of Mobile Phone Systems 


Mode of Operation 


ReQuency Band(s) 


Region 


IS-54/iS-136 


TX: 1850-1910 MHz Bands 
A-F 

RX: 1930-1990 MHz Bands 

A-F 


South America 
Asia-Piacfffic 


Iridium 


TX: 2.5 GHz 
RX: 1.6 GHz 


Gobally 


UMTS 


D^ls in UTMS Alpha Evaluation Document 


Intends to be global 



[0007] For example, as seen from Table I. GSM can be operated In 3 frequency banc^ Mobiles able to operate in the 
GSM system in more ttmn one frequency band are referenced as Single Mode, Multi Band mobiles hereinafter. An 
example of this kind of equipment is the product Bosch World 718, which provides GSM 900 and GSM 1 900 operation 
20 as shewn in Tak)le II below. 



TABLE II 



Bosch World 718 




Mode of Operation & Fre- 
quency Band 


Region 


GSM 


900 MHz 


1900 MHz 




European Community 


Y 


N 


USA 


N 


Y 



35 [0008] Another example is the product Bosch Dual-Com 738, which provides GSM 900 ^ 
including in-call handoff between frequency bands as shewn in Table 111 below. 



TABLE 111 



Bosch Dual-Corn 738 




Mode ef Operation & Fre- 
quency Band 


Region 


GSM 


900 MHz 


1800 MHz 




EC 


Y 


Y 



so [0009] Mot)iles able to operate in more than one Mode ef Operation; i.e. on more than one system are characterised 
as Multi Mode mobiles. An example of this kind of equipment is the Quakx)mm QPC-800 mobile phone able to operate 
in txjth the CDMA and AMPS system as shown in TMe IV k>elow. 
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TABLE IV 



CJualcomm CX5P-8O0 




Mode of Operation & Fre- 
quency Band 


Region 


CDMA 


AMPS 


800 MHz 


800 MHz 




USA 


Y 


Y 



[001 0] The Qualcomm product deals with the problem of operation mode and frequency band selection in the fbHow- 
15 ing way. In such cases, where the network operator operates more systems in the same geographic area, the problem 
is dealt with in the network infrastructure In order to maximise the utilisation of scare network resources. This irrplies 
two cfisadvantagea On one harxi. martjfacturers of digital mobile phones are laced with some bindings from network 
operator side when constructing. This allows no flexibirity. All possible system configurations have to t>e checked with 
network operators in advance. On the other hand, in case of interregional mobility, the problem cannot be dealt with in 
20 the network infrastructure because of diffierent network operators. Thus, the Qualcomm solution is not transparent to 
regional borders. 

[001 1 ] Mobiles for operation on satellite based systems, e.g. Iridium, are Me to operate world-wide as shown in Table 
V below, kxjt they suffer from limitations on capacity, operating costs etc. 

^ TABLE V 



Iricfium phone 


Mode of operation & Frequency 
Band 


Region 


Iridium 


1.6/2.5 GHz 




Asia 


Y 


Africa 


Y 


f^orth America 


Y 


South America 


Y 


Europe 


Y 


North Pole Area 


Y 


South Pole Area 


Y 



45 [0012] All four examples of the prior art given above suffer from the limilations in regfons and operation modes or have 
other disadvantages; i.e. no real universal phones are availat)le. 

[001 3] A person skilled in the art migfit propose to construct a nwbile which is technically able to operate in all known 
modes of operatk>n in all regknis of the worid. However, certain problems are faced in doing this as described in the 
following. 

so [0014] A consumer multi mode mobile is requested to be able to operate in all regions of the worid supporting all 
known modes of operation and provide low operation costs. The problem encountered with multi mode mobiles is of 
regulatory art. Due to radio frequency government regulations applied in each region and political decisions on which 
systems may operate in specific regions, severe diffkxdties are faced when applying for type approvals of multi mode 
mobiles. 

ss [001$] Table VI below shews the problem of dealing with a plurality of regtons, modes of operation and frequency 
bands. 
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10 



IS 



TABLE VI 

Regional Availability of Modes and Bands 





Mode of Operation & Frequency Bands 


Region 


Ml 


M2 




Mi 


B1 


B2 


B3 


B4 


B5 


B6 




Bj 




R1 


Y 


N 


Y 


N 


N 


N 


N 


N 


R2 


N 


N 


Y 


Y 


Y 


N 


N 


N 




















Rg 



















[0Q1 6] In Table VI, Rg are different regions. Mi are different modes, and Bj are different frequerK;y banda 
[0017] A specific mode of operation, ag. Ml , utilising specific frequency k3ands, e.g. 81 and B3, may t>e active in a 
specific region, ag. R1 , wfiich prohibits some otfier operating modes. e.g. M2 and M3. 
20 [0018] Another region, ag. R2, allows otfier operation modes, ag. M2, and frequency bands, ag. B4 and B5. in com- 
bination with operation nxxJe Ml on frequency band B3. 

[001 9] An irrportant problem is to deal with different regions because no common regulatory frameworks are estat>- 
iished t>etween regions. 

[0020] Pre-requisites tor type approvals are the following: 

25 

1 . The mobile must comply with the spectrum regulations applied in the region, where approval is sought This can 
normally easily be achieved for single Mode, single Band mobiles within a specific region. 



2. In case this is not achievable ty default, one has to demonstrate to the authorities, that the mobile will not cause 
30 harm to the existing frequency spectrum. In case one can convince the relevant authorities, it is possible to have 
approvals granted. This Is the typical situation when dealing with multi mode mok>iles ard single Mode, multi tele- 
communication band mobiles intended for opeiation in more tfian one region. 

[0021] Thus, the present invention addresses eliminating the need for discussions and negotiations with regulatory 
35 authorities as outlined as weD as a mobile phone according to the method. 



SUMMARY OF THE INVEf^TlON 



[0022] The present invention provides a telecommunication device according to daim 1 . 
40 [0023] A particular advantage of the teleoommunication device Is that a multi mode or a single moda multi telecom- 
nunication bard telecommunication device or mobile according to the invention will automatically satisfy the pre-requi- 
sites for type approvals as outline previously. This eliminates some of the problems of developing telecommunication 
devices such as mobile phones, being more complicate than simple sin£|le mode, single teleoommunication band 
mobiles. 

4S [P024] The invention provides for free circulation between regions; i.a there is improved mobility to the end user and 
minimal need for country specific variants; i.a there is an optimised production flow. 

[0025] The principal idea underiying the invention ts that the telecommunication device makes a comparison between 

technically supported modes. sut)scn't)ed nxxles and currently availak)le nxxjes. 

[0026] Preferred embodiments of the present invention are listed in the dependent claims. 

50 [0027] According to a preferred ent)odiment. said registration means for registering in th^ 

associated to said selected current telecommunication mode is designed such that it does not transmit any telecommu- 
nication signals in a predetermined spectral range, or preferat)ly no telecommunication signals at all. before said select- 
ing means has completed its selection. This has the advantage that there is no disturt>ance of or interference with said 
predetermined spectral range, if it turns out later tfiat there is no telecommunicatbn possible in this spectral range in 

55 the current region, and thus there will be no regulatory problems. 

[0028] Acoonf ng to a further preferred embodiment, a second irputting means is provided for inputting a fifth tat)le of 
preferred telecommunication nxxJes of said sut>scrft>ed telecommunication nrxxles, and a second staing means for 
storing said fifth table, wherein said fifth table of pr^erred modes is part of said predetermined criterium. Thus, the 
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users preferences can be taken into account f.e. offered services, quality of services, operation costs etc. 

[0029] Acoorcfing to a furttier preferred embodiment, said telecomnuinication barKis Include frequency barxls and/or 

channels. 

[0030] According to a further preferred embodiment, said nvxies are characterised by at least one of specific technical 
5 standards, network communication schemes or protocols, modulation schemes and the like. 

[0031 ] According to a further prefenred enixxfiment said first determining means for determining currently available 
telecommunication telecommunication t>ands is designed such that tor each telecommunication mode it scans the sig- 
nal strength of a range of corresponding frequency bands and/or channels and determines said currently avaflable tel- 
ecommunication teleoomntinication bands based on said signal strength. 
10 [0032] According to a further preferred embodiment said first and second determining means are designed such that 
they continue their operation after a registration has been performed. By performing these determinations, e.g. asyn- 
chronously as background activities, during operation; this enables the telecommunication device a mobile phone to 
be responsive to mobility; i.e. new locatk>n8 may offer nenr telecommunication modes and/or telecommunicatkxi bands, 
and some may disappear. 

IS [0033] Aocorcfing to a further preferred embodiment, said transceiving means for transnvtting and receiving telecom- 
munication signals is designed such ttiat it operates in the racfio frequency spectrum. 

[0034] According to a further preferred embodiment said first inputting means for inputting a second table of sub- 
scrit>ed telecommunication modes includes at least one of an antenna, a key panel, and a SIM card. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] The present invention will become more fully understood the following detailed description of preferred 
embodiments thereof in conjunctkMi with the aocompa^ng drawings, in which: 

2S Fig. 1 a preferred embodiment of the telecommunicatfon device according to the present inventfon in form of a cSg- 
itai mobile phone; and 

Fig. 2 a preferred operation sequence of the distal nfKabile phone shown in Rg. 1 . 

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0036] Rg. 1 shows a preferred embodiment of the telecommunication device according to the present invention in 
form of a digital rnobWe phone. 

[0037] In Rg. 1, reference sign M1-M3 designate telecommunication modes. 10 a mobile phone, 20 an antenna, 30 
35 a display, 40 a key panel, 50 a transceiver, 60 a control means indudng first storing means 61 . first determining means 
62, second determining means 63, selecting means 64, registration means 65 and second storing means 66. 70 a SIM 
card, and 100 an internal bus linking all electronic nxxlules. 

[0038] Other usual conrvx)nent5, such as t>ase teiecommunicatfon band processing part(s). oontrdling software 
part(s) and so on are not shown in Rg. 1 for reasons of darity 
40 [0039] The nmbile phone 10 shown in Rg.1 isanriultimodenrK)bilephonet)eingat)letocomnfUHiicateviaradfom 
in a repective teleconvnunication band of the three technically supported teiecommunicatfon nnodes Ml -M3, each tel- 
ecommunication mode M1-M3 having an associated telecommunication network. For simplicity, it is assumed that each 
modes has two frequency bands and each frequency band has two channels. 

[0040] Before going into details, the operation of the mobile phone 10 shown in Rg. 1 is desait)ed in more general 
45 functional terms. Particularly, the operatfon acoonfing to the embodiment descrik>ed in the following is refen-ed to as 
.Listen before Transmit principle". 

[0041 ] The mobile phone 1 0 has a certain a priori knowledge, namely the mobile phone 1 0 holds i ntemal information 
on whfoh modes of operatfon (here M1-M3) and frequency bands (here B11, B12. B21, B22, B31, B32) it supports. 
Information is stored in a so called ME Configuration Table or MECT a apparatively in said f irst storing means 61. 
50 [0042] Sub6Crit>er information*^ data are also available for the mobile phone 10. An internal table called 
SUBSCRIBER_PROFILE hofos all information on which nxxJes of operation, frequency bands etc. are available within 
the ctrrent subscription(s) or apparatively in the SIM card 70. 

[0043] When tumed on, f irstiy. an operatfon nxxJe and frequency t>and selection procedure of the control means 60 
determines network capabilities in terms of available modes of operation arxJ the corresponding link quality of each fre- 
55 quency band and radio channel. Secondly, the operatfon mode and frequency band selection procedure compares the 
results with subscription profiles and user preferences arxi decides whfoh operation mode, frequency band etc. shall be 
used for attempting to register in a networic No radio transmissfon takes place t>efore selection sequence is ended. 
[0044] Upon conrpletion of the operation mode and frequency band selection procedure, the nxibile phone 10 
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attempts to register to the network according to appropriate specifications. If the registration attempt succeeds, the 
nfK3t>ile phone 10 enters normal operation on the selected operation mode and frequency band. If the attempts fail, the 
mobile returns to the operation mode and frequency band selection procedure. 

[0045] Moreover, as a back^und process to normal operation, the operatton mode and frequency band selection 
5 procedure is running asynchronously. This provides the mobile to react responsive to mobility: i.e. new locations may 
change the offered operation modes and/or frequency bands. 

[0046] Now, a more detailed description of the construction and function of the mobile phone 10 will be given with 
particular respect to Fig. 2 showing a prefen-ed operatk>n sequenca 

[0047] The sequence starts at step SO after turning on the mobile phone 10. In step SI , the mobile phone 10 scans 
10 the frequency spectrum for carriers belonging to each of the operation modes M1-M3 contained in the MECT table. In 
other words said first determining means 62 scans the signal strength of a range of corresponding frequency bands and 
associated channels and determines said currently available frequency bands and channels based on the signal 
strength. 

[0048] Each scanning is performed according to the nature of current operation mode; i.e. using appropriate telecom- 
15 munication tiandwidth. Scanning results are stored in the wdtAla in an array or table which is referred to as : 

NET_CON_TABLE.POWER OMJode. [BJand. [Qhannel) 

[0049] Scanning may be described by pseudo code as folkjws: 

20 

For M=l to 3 do (For all Modes of Operation) 

For B=l to 2 do (For all Frequency Bands) 

^ For CH=1 to 2 do (For all radio channels) 



Begin 

NET_CON_TABLE. POWER [M,B,CH1 = estimated signal 

strength 

End 

[0050] In step S2. the first determining means 62 of the mobile phone 10 sorts the NET_CON_TABLE.POWER an;ay 
as descr3>ed k>y pseudo code: 

40 

For M=l to 3 do 
For 8=1 to 2 do 
Begin 

45 

Sort CH's in decreasing order in terms of found 

signal strength 
Build array NET_CON.TMLE . SORTED_POWER [M,B,CH] 

50 

End 



30 



35 



55 [q051 ] In Step 3. the second determining means 63 identifies each of the channels found; Le. investigates if found 
channels belongs to any of the telecommunication modes and bands, respectively^ fisted in the MECT table as 
desabed by pseudo code: 



7 



EP0980190A1 



For M=l to 3 do 
. For B=l to 2 do 
For CH=1 to 2 
Begin 

Based on NET_CON_TABLE . SORTED^POWER build 

array IDENTIFIED_CARRIERS 

End 

IS 

10052] In step S4. common entries of table IDENTIFIED.CARRjERS and table SUBSCRIBER_PROFILE are placed 
In table LEGAL_CARRIERS by the second determining means 63 according to said subscribed teleconmunication 
modes. In other words, 8ubscr3)ed identified modes are filtered from unsubscribed identified modes. 

20 [0053] In step S5, the table LEQAL_CARRIERS is sorted according to the user's preferences stored in second storing 
means 66; i.e. offered services, quality of services, operation costs etc.. namely into a table PREFt RRED_CARRIERS. 
[0054] Until this pant, the mobile has been completely silent on the air radio interlace. There has been no transmis- 
sion activity, thus no possble interference to alternate use of the spectrum and thus no regulatory problems. 
[0055] The mobile is now ready to register on the network, if the table LEGAL_CARRIERS is not empty. Otherwise. 

25 the sequence cycles back to step SI. 

[0056] In step S6. the registration means 65 registers in the telecommunication network associated to the nrx>st pre- 
ferred current telecommunication channel according to the nKXie and band of operation selected and corresponding 
specifications by the user or the default automatic way in case of no user preferences. As a result of registration proce- 
dures, the mobile enters normal operation. 

30 [Q057] At this point, the mobile for the first time transmits to tiienetworie 

[0058] Altfiough not explicitely shown in Rg. 2. steps S1 -5 are running asynchronously as t^ackground activities dur- 
ing operation: this enables ttie mobile to react responsive to nx3bility; i.e. new locations may offer new operation modes 
and/or some operation modes may disappear. 

[0059] Also, the user may request additional services, rK>t supported by the current Mode of Operation. By manual 
35 means, the user forces the mobile to repeat parts of steps S4-5 requesting a specific service, which may not be avail- 
at)le on ttie current operation mode and frequency t>arKf. 

[0060] Although the present invention has k>een descrft>ed with respect to prefen-ed embodiments thereof, it should 
be understood that many nrxxlif ications can be performed wittiout departing from the scope of the invention as defined 
by the appended claims. 

40 [0061] Particularly, the above operation sequence described in connection witii Rg. 2 is just one way to reach the 
goal. Ottier operation sequences may lead to the same goal. The goal is that tiie mobile has made a comparison 
between supported systems, networi^ offered systems and the subscrit>er profile, before it registers in the network. 
Scanning may be done in different ways, e.g. scanning all channels for each operation mode or by any other suited 
algorithms. 

45 [0062] Afthough in the given example, a plurality of two channels has been assumed, however, usually there are of 
the order of hundred channels per frequency band. 

[0063] Although in tiie given example the transceiving means for transmitting and receiving telecommunication sig- 
nals is designed such that it operates in ttie radio frequency spectrum, it can also be designed such that it works in 
anottier frequency range or in the optical frequency spectrum. 

so 

daims 

1 . A telecommunication device, particularly a mobile phone (10). being able to communicate in at least one technically 
supported telecommunication mode (M 1 -M3) having a plurality of teleconvnunication bands (B1 . B2) or in a plural- 
ss ity of technically supported telecommunication modes (Ml -MS) each having at least one telecommunication l>and 
(B1. B2). each telecommunication mode (M1-M3) having an associated telecommunication network, comprising a 
transceiving means (50) for transmitting and receiving telecommunication signals and a contrdiing means (60) for 
controlling said transceiving means (50), said controlling means (60) including: 
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a first storing means (61) for storing a first table of said technically sif)ported telecommunication modes and 
respective telecommunication bands: 

a first inputting means (20; 40; 70) for inputting a second table of subscrft)ed telecommunication modes; 

5 

a first determining means (62) for determining currently available telecommunication telecommunication t>ands 
based on received telecomnruinication signals and providing a corresponding third tat)le; 

a second determining means (63) for determining which of the currently available telecommunication telecom- 
10 munication bands on said third table k>elong to said technically supported telecommunication modes on said 

first table and to said sut)scribed telecommunication nrxxfes on said second table and providing a correspond- 
ing fourth table; 

a selecting means (64) for selecting one of said determined telecommunication telecommunication bands on 
75 said fourth table as current teleoonrmmication telecommunication band based on a predetermined arterium; 

and 

a registration means (65) for registering in the telecommunication network associated to said selected current 
telecommunication teleconvnunication t>and based on transmitted telecommuiication signals. 

20 

2. The telecommunication device according to daim 1, wherein said registration means (65) for registering in the tel- 
ecommunication networi^ associated to said selected current telecommunication mode is designed such ttiat it 
does not transmit any teleconfYnunication signals in a predetermined spectral range, or preferably no telecommu- 
nication signals at all, before said selecting means (64) has completed its selectioa 

25 

3. The telecommunication device according to daim 1 or 2, further comprising a second inputting means (40) for 
inputting a fifth tatHe of preferred telecommunication nvxies of said sut)6crit>ed telecommunication modes, and a 
second storing means (66) for storing said f iftti table, wherein said fifth table of preferred nxxies is part of said pre- 
determined criterium. 

30 

4. The telecommunication device according to claim 1, 2 or 3, wherein said telecommunication t>ands include fre- 
quency bands each having one or more channels. 

5. The telecommunication device according to one of the preceding daims. wherein said telecommunication modes 
35 (Ml -M3) are characterised by at least one of specific technical standards, network comnunication schemes or pro- 
tocols, nrxxiulation schemes and the like. 

6. The telecommunication device according to daim 4, wherein said first detennining means (62) for determining cur- 
rently available telecommunk^tion telecommunication bands is designed such that for each telecommunk;ation 

40 nxxle it scans the signal strength of a range of correspondng frequency bands and/or channels and determines 
said cun-enfly availatsle teleconrvnunicatton telecommunication bands k)ased on said signal strength. 

7. The telecommunication device according to one of tiie preceding daims, wherein said first arxJ second determining 
means (62, 63) are designed such that they continue their operation after a registration has been performed. 

45 

8. The teleconvnunication device according to one of the preceding daims. wherein said transceiving means (50) for 
transmitting and receiving telecommunication signals is designed such tiiat it operates in the radio frequency spec- 
trum. 

50 9. The telecommunication device according to one of the preceding daims, wherein said first inputting means (20; 40; 
70) for inputting a second table of sut)scrit)ed telecommunication modes indudes at least one of an antenna (20), 
a key panel, and a SIM card (70). 
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mm 

61 62 63 64 65 66 
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FIG. 2 
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SI 
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SORT CHANNELS IN DECREASING ORDER 
IN TERMS OF SIGNAL STRENGTH 



~S2 



I 



BUILD TABLE OF AVAILABLE 
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